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We report a laboratory experiment that enables us to distinguish
preferences for altruism (concerning tradeoﬀsb e t w e e no w np a y o ﬀsa n d
the payoﬀs of others) from social preferences (concerning tradeoﬀsb e -
tween the payoﬀs of others). By using graphical representations of
three-person Dictator Games that vary the relative prices of giving,
we generate a very rich data set well-suited to studying behavior at
the level of the individual subject. We attempt to recover subjects’
underlying preferences by estimating a constant elasticity of substi-
tution (CES) model that represents altruistic and social preferences.
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1We ﬁnd that both social preferences and preferences for altruism are
highly heterogeneous, ranging from utilitarian to Rawlsian. In spite of
this heterogeneity across subjects, there exists a strong positive within-
subject correlation between the eﬃciency-equity tradeoﬀsm a d ei na l -
truistic and social preferences. (JEL: C79, C91, D64)
1I n t r o d u c t i o n
Individuals often sacriﬁce their own payoﬀs in order to increase the payoﬀs
of others. Moreover, they do so even in circumstances that do not en-
gage reciprocity motivations or strategic behavior. This has led economists
to begin the systematic study of the distributional preferences that govern
such behavior. Distributional preferences may naturally be divided into two
qualitatively diﬀerent types, which we call preferences for altruism and so-
cial preferences. Preferences for altruism govern the tradeoﬀst h a tap e r s o n
self makes between her payoﬀsa n dt h ep a y o ﬀso fothers (i.e. all persons
except self). Social preferences govern the tradeoﬀs self makes among the
payoﬀst oothers.1
Although the two types of distributional preferences often operate to-
gether, as when we decide both how much to give to charity and how to
allocate our donations across causes, they remain conceptually distinct. Cer-
tainly there is no ap r i o r ireason to insist that preferences for altruism and
social preferences have the same (or even a similar) form. Indeed, it is nat-
ural to suspect that while preferences for altruism will be inﬂuenced by some
measure of bias in favor of self over others, social preferences (at least over
distributions to anonymous others) will exhibit no indexical preference for
any particular other. Similarly, it seems at least plausible that attitudes
towards inequality, and consequently willingness to trade equality and ef-
ﬁciency, will diﬀer depending on whether or not self is implicated in the
inequalities at issue. It is surprising, therefore, that in spite of the massive
outpouring of work on distributional preferences in recent years, little atten-
tion has been paid to the distinction between preferences for altruism and
social preferences and, moreover, that there has been virtually no system-
atic experimental study of social preferences. The lack of positive studies of
social preferences is all the more striking given the richness and prominence
of the normative economic analysis of social preference in the social choice
1We know that the terms “distributional preferences” and “social preferences” are used
interchangeably in the literature and that our usage is not quite standard. Nevertheless,
the distinctions that we draw are straightforward and (as our analysis reveals) capture
important diﬀerences.
2literature.
This gap in economic understanding is practically important. Distrib-
utional preferences quite generally, including both preferences for altruism
and social preferences, are important inputs into any broader measure of
social welfare, so that correctly distinguishing social preferences from pref-
erences for altruism, and accurately measuring both, is crucial to evaluating
a range of socioeconomic polices and institutions. Finally, the empirical
study of social preferences, including especially their relationship to prefer-
ences for altruism, is essential to understanding the practical inﬂuence of
broader theories of justice. These theories suggest, in the spirit of Harsanyi
and Rawls, that fair-minded people should aspire to apply uniﬁed distribu-
tive principles across both realms.
In this paper, we seek to initiate the systematic experimental study of so-
cial preferences by distinguishing them experimentally from preferences for
altruism and comparing these two classes of distributional preferences. In
order better to focus on behavior motivated by purely distributional prefer-
ences, we restrict attention to a dictator game and ignore the complications
that strategic behavior and reciprocity introduce in response games. We
use a novel graphical representation of three-person dictator games that
vary the relative prices of giving, so that each subject faces a large and rich
menu of budget sets representing the feasible monetary payoﬀsf o rself and
two others. This environment is richer and more ﬂexible than the one in
the existing literature. Most importantly, it generates a very rich data set
well-suited to studying behavior at the level of the individual subject.
With these data, we can thoroughly address three types of questions
concerning distributional preferences. First, and most narrowly, how does
increasing the number of others aﬀect preferences for altruism? Second, how
can social preferences be characterized experimentally? And third, what is
the relationship between preferences for altruism and social preferences? We
emphasize that we investigate behavior at the level of the individual subject
and thus also thoroughly address other sorts of questions concerning behav-
ior, such as whether behavior is consistent with the utility maximization
model and how distributional preferences diﬀer across subjects.
Our results can be summarized as follows. First, the extent of altruism
changes surprisingly little when there are two potential beneﬁciaries of al-
truism rather than just one. We compare this study with an earlier study
of the otherwise identical two-person dictator experiment of Fisman, Kariv,
and Markovits (2005) (hereafter, FKM) and ﬁnd that although our current
subjects did on balance give more away in the presence of two others than
the subjects in the two-person experiment gave away in the presence of one
3other, the addition of a second other fell far short of generating a propor-
tional increase in the overall level of giving. We also extend the conclusions
of FKM that classical demand theory can explain altruistic preferences and
that although individual preferences for altruism are highly heterogeneous,
and range from Rawlsian to utilitarian to perfectly selﬁsh, subjects display
a pronounced (although far from monolithic) emphasis on increasing ag-
gregate payoﬀso fself and others rather than reducing the diﬀerences in
payoﬀs between self and others.
Second, we take up social preferences and provide a comforting conﬁrma-
tion of the strong (indeed almost irresistible) intuition that social preferences
should accord equal weight to payouts given to anonymous others.M o r e -
over, and more substantially, we ﬁnd that classical demand theory can also
explain social preferences and that although individual social preferences are
again highly heterogeneous, and range from Rawlsian to utilitarian, they also
display a pronounced (although far from monolithic) emphasis on increas-
ing aggregate payoﬀs rather than reducing the diﬀerences in payoﬀs between
others.
Third, and most importantly, we compare preferences for altruism and
social preferences and ﬁnd (although with a few interesting exceptions) that
subjects display a strong positive correlation between the eﬃciency-equity
tradeoﬀs that they make in their altruistic and social preferences. Thus,
although there is considerable heterogeneity in preferences for altruism and
social preferences across subjects, there is a strong association between pref-
erences for altruism and social preferences within subjects. This ﬁnding
decides a genuinely open question rather than just conﬁrming rigorously
what was already intuitively clear. Inequality between self and others and
inequality across others are entirely distinct phenomena; no more closely
connected conceptually than self - other and other - other authority rela-
tions, for example. There is therefore no a priori reason why attitudes to
the two types of inequality should be related.
Our paper thus contributes to the vast body of research on distribu-
tional preferences, including Loewenstein, Bazerman, and Thompson (1989),
Bolton (1991), Rabin (1993), Levine (1998), Fehr and Schmidt (1999), Bolton
and Ockenfels (1998, 2000), Charness and Rabin (2002), and Andreoni and
Miller (2002) among others. Camerer (2003) provides a comprehensive dis-
cussion of experimental and theoretical work in economics focusing on dic-
tator, ultimatum and trust games. Charness and Rabin (2002) test a few
simple three-person dictator and ultimatum games. They conclude that,
contrary to assumptions made by Bolton and Ockenfels (1998, 2000) and
elsewhere, subjects are not indiﬀerent to the distribution of payoﬀsa m o n g
4other individuals.
The rest of the paper is organized as follows. Section 2 introduces the
template for our analysis. Section 3 describes the experimental design and
procedures. Section 4 summarizes some important features of the data. Sec-
tion 5 describes the consistency of the data with the maximization hypoth-
esis. Section 6 discusses the results and Section 7 contains some concluding
remarks. The experimental instructions are reproduced in Section 8.
2T e m p l a t e f o r A n a l y s i s
We investigate choices made by a person self that have consequences for
her own payoﬀ and the payoﬀso ft w oanonymous others. Throughout, we
denote persons self and others by S and O = {A,B}, respectively, and
the associated monetary payoﬀsb yπS and a proﬁle πO =( πA,πB). Specif-
ically, we study a three-person dictator game in which self must allocate
an endowment m across π =( πS,πO) at prices p =( pS,p O), such that
pSπS + pOπO = m.T h i sc o n ﬁguration creates budget sets over πS and πO.
An example of one such budget set is illustrated in Figure 1 below. This
game is a generalization of the game employed in FKM to study individual
preferences for altruism, and the present study therefore incorporates the
earlier study’s methodological advances in analyzing behavior at the level of
the individual subject.
[Figure 1 here]
Given observations on individual-level data (pt,πt) (i.e. the tth obser-
vation of prices and associated quantities), a nondegenerate utility function
US = uS(πS,πO) that captures the possibility of giving is said to rational-
ize the behavior of self if uS(πt) ≥ uS(π) for all π such that ptπt ≥ ptπ
(i.e. uS achieves the maximum on the budget set at the chosen bundle). If a
well-behaved utility function uS(πS,πO) that the choices maximize exists, it
becomes natural to explore the structure of the utility functions that ratio-
nalize the observed data. This is of particular interest insofar as it facilitates
the analysis of the two types of distributional preferences that our experi-
ment engages — preferences for altruism and social preferences. Once again,
preferences for altruism address tradeoﬀs between the payoﬀst oself and
the payoﬀst oothers.P e r s o nself is perfectly selﬁsh when uS(π) ≥ uS(π0)
if and only if πS ≥ π0
S and otherwise displays some form of altruism.I n
contrast, social preferences address tradeoﬀs between the payoﬀst oothers
(i.e. all persons except self).
5A common assumption used in demand analysis allows for a clear de-
marcation between social preferences and preferences for altruism:
Independence For any πS, π0
S, πO and π0
O, uS(πS,πO) >u S(πS,π0
O)




The independence property entails that if πO is preferred to π0
O for some
πS,t h e nπO is preferred to π0
O for all πS. That is, the preferences of self
over the payoﬀso fothers are independent of her self-interestedness. If this
independence property is satisﬁed, then the utility function uS(πS,πO) is
(weakly) separable in the sense that we can ﬁnd a subutility function wS(πO)
and a macro function vS(πS,w S) with vS strictly increasing in wS such that
uS(πS,πO) ≡ vS(πS,w S(πO)).
This formulation makes it possible to represent distributional prefer-
ences in a particularly convenient manner, because the macro utility func-
tion vS(πS,w S) represents preferences for altruism (i.e. self versus others),
whereas the subutility function wS(πO) represents social preferences (i.e.
other versus other).2 Moreover, separability imposes convenient (if restric-
tive) patterns on demand behavior. First, separability entails that the sub-
stitutability between the payoﬀsf o rothers is independent of the payoﬀ for
self. Separability also entails that the payoﬀ for any other person is a func-
tion only of the prices pO and the total expenditure on others. The price
pS is relevant only insofar as it aﬀects the total expenditure on others.
Although a separable utility function is very convenient for distinguishing
preferences for altruism from social preferences and commonly employed
in demand analysis, it should not necessarily be given any psychological
interpretation. This approach is useful in interpreting the data, but our
analysis does not stand or fall on the literal truth of separability. Rather, we
use separable utility as an as if methodology and confront this formulation
with the experimental data. We are not dogmatic about this approach; it
just seems a natural starting point. Finally, we note that the starting point
of several theories, such as Fehr and Schmidt (1999) and Charness and Rabin
(2002), is to make rather speciﬁc and quit distinct assumptions on the form
of the utility function in order to yield empirically testable restrictions on
observed behavior.
2Karni and Safra (2000) introduce an axiomatic model of choice among random social
allocation procedures. Their utility representation is also decomposed in a similar way,
and they also provide conditions under which the representation is additively separable.
63 Design and Procedures
The experiment was conducted at the Experimental Social Science Labo-
ratory (X-Lab) at UC Berkeley under the X-Lab Master Human Subjects
Protocol. The 65 subjects in the experiment were recruited from all under-
graduate classes and staﬀ at UC Berkeley and had no previous experience in
experiments of dictator, ultimatum, or trust games. After subjects read the
instructions (see Section 8), the instructions were read aloud by an exper-
imenter. No subject reported any diﬃculty understanding the procedures
or using the computer program. Each experimental session lasted for about
one and a half hours. A $5 participation fee and subsequent earnings, which
averaged about $15, were paid in private at the end of the session. Through-
out the experiment we ensured anonymity and eﬀective isolation of subjects
in order to minimize any interpersonal inﬂuences that could stimulate other-
regarding behavior.
The procedures described below are identical to those used by FKM to
study two-person dictator games. Each experimental session consisted of 50
independent decision-problems. In each decision problem, each subject was
asked to allocate tokens between self and two anonymous others, indexed
by A and B, that were chosen at random from the group of subjects in the
experiment. Each choice involved choosing a point on a graph representing
a budget set over possible token allocations πS and πO =( πA,πB).E a c h
decision problem t =1 ,...,50 started by having the computer select a budget






i ≤ 100 for all persons and mt/pt
i ≥ 50 for at least one per-
son (so that the budget sets intersected with at least one of the axes at 50
or more tokens, but with no intercept exceeding 100 tokens). The budget
sets selected for each subject in diﬀerent decision problems were indepen-
dent of each other and of the sets selected for any of the other subjects in
their decision problems. In contrast with the two-person games reported
in FKM, choices were restricted to allocations on the budget constraint, so
that subjects could not violate budget balancedness, ptπt = mt.
The πS-axis, πA-axis and πB-axis were labeled Hold, Pass A and Pass B
respectively and scaled from 0 to 100 tokens. The resolution compatibility
of the budget sets was 0.2 tokens; the sets were colored in light grey; and
the frontiers were not emphasized. The graphical representation of budget
sets enabled us to avoid emphasizing any particular allocation. At the be-
ginning of each decision round, the experimental program dialog window
7went blank and the entire setup reappeared. The appearance and behavior
of the pointer were set to the Windows mouse default and the pointer was
randomly repositioned on the budget set at the beginning of each round. To
choose an allocation, subjects used the mouse or the arrows on the keyboard
to move the pointer on the computer screen to the desired allocation. Sub-
jects could either left-click or press the Enter key to make their allocation.
The computer program dialog window is shown in Attachment 3 in Section
8.
This process was repeated until all 50 rounds were completed. At the
end of the experiment, payoﬀs were determined in the following way. The
experimental program ﬁrst randomly selected one decision round from each
subject to carry out. That subject then received the tokens that he held in
this round πS, and the subjects with whom he was matched received the
tokens that he passed πA and πB. Thus, each subject received three groups
of tokens, one based on her own decision to hold tokens and two based on
the decisions of two other random subjects to pass tokens. The computer
program ensured that the same two subjects were not paired twice. At the
end of the experiment, the tokens were converted into money. Each token
was worth $0.25. Subjects received their payments privately as they left the
experiment.
Experimental research has been very fruitful in both establishing the
empirical reliability of distributional preferences and directing theoretical
attention to such preferences. At the same time, existing work has typi-
cally collected only a few decisions from each subject and oﬀered subjects
a binary choice in extreme rather than typical decision problems designed
to encourage violations of speciﬁc theories. Although this is understandable
given the purposes for which the experiments were designed, it limits the
usefulness of data generated for other purposes. Most importantly, the small
data sets in the existing literature force experimenters to pool data and to
ignore individual heterogeneity.
This has led us to develop an experimental design that is quite diﬀerent
from those used in the literature. The choice from a budget set provides
more information about preferences than a discrete choice would reveal and
allows us to apply powerful techniques from demand analysis to determine
whether the observed behavior is consistent with utility maximization. Ad-
ditionally, our experiments employ decision problems that are representative
(both in the statistical sense and in the economic sense) of broad classes of
distributional choices rather than being narrowly tailored to capture a par-
ticular phenomenon. Finally, the rich data sets generated by this design
allow us to analyze behavior at the level of the individual subject. There is
8no need to pool data or to assume that subjects are homogeneous.
4 Descriptive Statistics
We begin with an overview of some basic features of the experimental data.
For comparative purposes, we present our results alongside the results of
the two-person experiment reported in FKM. The histograms in Figure 2
show the distributions of the fraction given to others,d e ﬁned in a couple
of ways, and compare them with the analogous distributions of the fraction
given to other reported in FKM. Figure 2A depicts the distribution of the














which captures the presence of price changes, and Figure 2B depicts the
distribution of the tokens given to others as a fraction of the sum of the









The horizontal axis identiﬁes the fractions for diﬀerent intervals and the ver-
tical axis reports the percentage of decisions corresponding to each interval.
[Figure 2 here]
In Figure 2A, the distributions in the two- and three-person experiments
are quite similar, although, most interestingly, there is a larger fraction of
selﬁsh allocations of 0.05 or less of the total expenditure on tokens for others
in the three-person case. The patterns in Figure 2B are even more similar.
Additionally, perhaps as expected, in the three-person case, subjects gave
more than half of the tokens to others with much greater frequency than in
the two-person case. Overall, our subjects gave approximately 26 percent of
the tokens to others, accounting for 25 percent of total expenditure, which
is only marginally higher than the 19 percent and 21 percent, respectively, in
the two-person experiment reported in FKM. In the studies of standard split-
the-pie two-person dictator games reported in Camerer (2003), the typical
mean allocations are of about 20 percent.
Figure 2 potentially obscures the presence of individual concerns on av-
erage for others. For example, a person who gives everything to others
h a l fo ft h et i m ea n dk e e p se v e r y t h i n gf o rself the other half would generate
9extreme giving values, when in fact such a person keeps an intermediate
fraction on average. Hence, Figure 3 shows the distribution of the expendi-
ture on tokens given to others as a fraction of total expenditure averaged
at the subject level and compares it with the analogous distribution in the
two-person experiment reported in FKM. Since this takes an average over all
prices, the distribution should be similar for the tokens given to others as a
fraction of the sum of the tokens kept and given (in practice, the histograms
are identical). The horizontal axis identiﬁes the fractions for diﬀerent inter-
vals and the vertical axis reports the percentage of subjects corresponding
to each interval.
[Figure 3 here]
Both distributions in Figure 3 show a pattern with a mode around the
midpoint (i.e. same total expenditure on self and others). Interestingly,
t h em o d ea r o u n dt h em i d p o i n ti sm o r ep r o n o u n c e di nt h et h r e e - p e r s o nt h a n
in the two-person case, in spite of the increased number of others.M o r e o v e r ,
only seven subjects (10.8 percent) in the three-person experiment spent, on
average, more than half of their endowment on tokens given to others.W e
consider this to be surprisingly low, although no subjects in the two-person
experiment spent more than half of their endowment on others on average.
Finally, and perhaps also surprisingly, the three-person experiment found a
larger fraction of selﬁsh subjects (who, on average, spent less than 0.05 of
their endowment on the tokens given to others) than the two-person experi-
ment, although this diﬀerence is not statistically signiﬁcant (p-value=0.14).
Since persons A and B are two anonymous others and thus indistinguish-
able from the perspective of self, it would be natural for them to receive
approximately equal total allocations, aside from the heterogeneity gener-
ated by diﬀerences in the (random) prices. In other words, preferences over
πO should not depend on the identity of others, only the levels of payoﬀs
involved. To investigate how self trades oﬀ the payoﬀ of person A against
that of person B, Figure 4 depicts the distribution of the expenditure on











After screening the data for selﬁsh allocations that spend 0.05 or less of
the total expenditure to others (which account for 50.2 percent of all al-
locations), we present the distribution based on the full sample, as well as
distributions with the sample divided into three relative distributional price
10terciles: intermediate relative prices of around 1 (0.70 ≤ pA/pB ≤ 1.43),
steep prices (pA/pB > 1.43)a n ds y m m e t r i cﬂat prices (pA/pB < 0.70).
[Figure 4 here]
For the full sample, the distribution is nearly symmetric around the
midpoint of 0.5 (i.e. same expenditure on persons A and B) indicating that
others are treated identically on average. For the distributions by tercile,
we ﬁnd that there is also a very pronounced mode at the midpoint of 0.5 for
the middle tercile. Most interestingly, the distribution for the steep tercile
is bimodal with modes at 0.95 − 1 and 0.35 − 0.45.F o r t h e ﬂat tercile,
the pattern is the mirror image. Thus, subjects respond symmetrically to
changes in the relative price pA/pB. We obtain similar patterns if we look at
the distribution of the tokens given to person A as a fraction of the tokens
given to others πt
A/(πt
A +πt
B). The only diﬀerence is that the intermediate
mode is at 0.45 − 0.55 rather than 0.35 − 0.45.
In Figure 5, we averaged at the subject level the distribution of the
expenditure on tokens given to person A as a fraction of total expenditure on
tokens given to others presented in Figure 4, with the sample limited to the
41 subjects (63.1 percent) that did not make exclusively selﬁsh allocations.
For 29 of these subjects (70.7 percent), the fraction of expenditure on tokens
given to person A as a fraction of total expenditure on tokens given others
is between 0.45 and 0.55. This increases to a total of 38 subjects (92.7
percent) if we consider the bounds 0.35 − 0.65.T h u s , others are treated
symmetrically by self. This is a natural result of the anonymity of others.
[Figure 5 here]
5 Testing for Consistency
Before postulating a parametric family of functional forms for the utility
function and ﬁtting the derived demand functions to the data, we test wether
choices can be utility-generated. Let (pt,πt) for t =1 ,...,50 be some ob-
served individual data (i.e. pt denotes the tth observation of the prices and
πt denotes the associated allocation). Throughout this section it will be
convenient to normalize the prices by the endowment at each observation so
that ptπt =1for all t.
Following Afriat’s theorem,w ee m p l o yt h eGeneralized Axiom of Re-
vealed Preference (GARP) to test whether the ﬁnite set of observed price and
11quantity data that our experiment generated may be rationalized by a util-
ity function uS(πS,πO). GARP (which is a generalization of various other
revealed preference tests) requires that if πt is indirectly revealed preferred
to πs,t h e nπs is not strictly directly revealed preferred (i.e. psπt ≥ psπs)t o
πt. The theory tells us that if the data satisfy GARP, then a utility func-
tion that rationalizes the observed allocations exists and, moreover, may be
chosen to be increasing, continuous and concave.
The broad range of budget sets that our experiment involves provides a
rigorous test of GARP. In particular, the changes in endowments and relative
prices are such that budget lines cross frequently. This means that our
data lead to high power tests of revealed preference conditions (see Varian
(1982, 1983), Bronars (1987) and Andreoni and Harbaugh (2005)). Our
experiment is therefore suﬃciently powerful to detect whether or not utility
maximization explains behavior in the laboratory. We refer the interested
reader to the Appendix for details on testing for consistency with GARP.
Since GARP oﬀers an exact test (i.e. either the data satisfy GARP or
they do not) and choice data almost always contain at least some violations,
we assess how nearly the data complies with GARP by calculating Afriat’s
(1972) Critical Cost Eﬃciency Index ( C C E I ) .T h i sm e a s u r e st h ea m o u n t
by which each budget constraint must be relaxed in order to remove all
violations of GARP. The CCEI is bounded between zero and one. The
closer it is to one, the smaller the perturbation of budget sets required to
remove all violations and thus the closer the data are to satisfying GARP.
Over all subjects, the CCEI scores averaged 0.924 which is close enough
to passing GARP to suggest that our subjects’ choices are indeed consis-
tent with utility maximization. To make this suggestion more precise, we
generate a benchmark against which to compare our CCEI scores using the
test designed by Bronars (1987) which builds on Becker (1962) and employs
the choices of a hypothetical subject who randomizes uniformly among all
allocations on each budget set as a point of comparison. Figure 6 shows
the distribution of CCEI scores generated by a random sample of 25,000
hypothetical subjects and the actual distribution. We allow for a narrow
conﬁdence interval of one token to account for small mistakes resulting from
the slight imprecision of subjects’ handling of the mouse (i.e. for any t and
s 6= t, if d(πt,πs) ≤ 1 then πt and πs are treated as the same allocation).
The horizontal axis identiﬁes intervals of CCEI scores and the vertical axis
reports the percentage of subjects corresponding to each interval.
[Figure 6 here]
The histograms in Figure 6 show that the distribution of CCEI scores
12shifts considerably to the right when calculated using our actual data as
compared to randomly generated allocations. This makes plain that the
signiﬁcant majority of our subjects came much nearer to consistency with
utility maximization than random choosers would have done and that their
CCEI scores were only slightly worse than the score of one of the perfect
utility maximizers. We therefore conclude that most subjects exhibit be-
havior that appears to be almost optimizing in the sense that their choices
nearly satisfy GARP, so that the violations are minor enough to ignore for
the purposes of recovering distributional preferences or constructing appro-
priate utility functions. Bronars’ test (i.e. the probability that a random
subject violates GARP) has also been applied in other experimental pa-
pers. The setup used in this study has the highest Bronar power of one
(i.e. all random subjects had violations). As a practical note, these results
strongly suggest that subjects did not have any diﬃculties in understanding
the procedures or using the computer program.
6 Individual Preferences
6.1 Prototypical Distributional Preferences
The aggregate distributions above tell us little about the particular allo-
cations chosen by individual subjects. In select cases, it is possible read-
ily to identify subjects whose choices correspond to prototypical distribu-
tional preferences simply from the scatterplots of their choices. Figure 7A
depicts the choices of a selﬁsh subject (ID 101) uS(πS,πO)=πS,F i g -
ure 7B shows the choices of a subject with utilitarian preferences (ID 105)
uS(πS,πO)=πS + πA + πB, and Figure 7C depicts the choices of a Rawl-
sian subject (ID 124) uS(πS,πO)=m i n {πs,πA,πB}. For each subject, the
choices are depicted as points in a sequence of scatterplots.
[Figure 7 here]
Of our 65 subjects, 24 subjects (36.9 percent) behaved perfectly selﬁshly.
Additionally, three subjects (4.6 percent) displayed utilitarian distributional
preferences (allocating all their tokens to person i for whom pi <p j for any
j 6= i), and one subject made nearly equal allocations indicating Rawlsian
distributional preferences. By comparison, in FKM, we report that, of the
76 subjects, 20 of them (26.3 percent) behaved perfectly selﬁshly, two (2.6
percent) ﬁt with utilitarian preferences, and two (2.6 percent) were con-
sistent with Rawlsian preferences. We also ﬁnd many intermediate cases,
13but these are diﬃcult to see directly on a scatterplot, because both p and m
shift in each new allocation. In order to recover the underlying distributional
preferences and to assess any possible relationship between preferences for
altruism and social preferences we must impose further structure on the
data, which we now proceed to do in our econometric analysis.
6.2 Econometric Speciﬁcation
Our subjects’ CCEI scores are suﬃciently near one to justify treating the
data as utility-generated, and Afriat’s theorem tells us that the underlying
utility function uS(πS,πO) that rationalizes the data can be chosen to be
increasing, continuous and concave. Additionally, we assume a separable
utility function, which may be expressed in terms of a subutility function
wS(πO) and macro utility function vS(πS,w S) with vS strictly increasing
in wS. Finally we suppose that wS(πO) and vS(πS,w S) are members of
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We thus generate a family of CES functions that embed preferences for
altruism and social preferences in a particularly convenient manner as




where 0 6= ρ,ρ0 < 1.
This CES formulation is very ﬂexible since it “spans” a range of well-
behaved utility functions by means of the parameters α, α0, ρ and ρ0. Specif-
ically, α represents the relative weight on self versus others and ρ expresses
the curvature of the altruistic indiﬀerence curves. Analogously, α0 repre-
sents the relative weight on person A versus person B,a n dρ0 expresses the
curvature of the social indiﬀerence curves. Similarly σ =1 /(ρ − 1) and
σ0 =1 /(ρ0 − 1) are, respectively, the (constant) elasticities of altruistic sub-
stitution between self and others, and of social substitution between others.
Clearly, when α =1 /3 and α0 =1 /2, US → πS + πA + πB (the purely util-
itarian case) as ρ,ρ0 → 1 (σ,σ0 →∞ ), and US → min{πS,πA,πB} (the
Rawlsian case) as ρ,ρ0 →− ∞(σ,σ0 → 0). As ρ,ρ0 → 0 (σ,σ0 → 1), the in-
diﬀerence curves approach those of a Cobb-Douglas function. Further, any
140 <ρ , ρ 0 ≤ 1 indicate distributional preference weighted towards increas-
ing total payoﬀs, whereas any ρ,ρ0 < 0 indicate distributional preference
weighted towards reducing diﬀerences in payoﬀs.
For our purposes, the advantages of the CES formulation are therefore
ﬂexibility, tractability and straightforward interpretation. The CES is also
the parametric form chosen by FKM and Andreoni and Miller (2002) for re-
covering preferences for altruism in two-person dictator games. Additionally,
the additively separable structure of the CES formulation imposes two-stage
budgeting:i nt h eﬁrst stage self considers how much to keep according to
the macro utility maximization, and in the second stage how much to give
to each of others according to subutility maximization.
Put precisely, by direct calculation, the solution to the subutility maxi-










where r0 = −ρ0/(1 − ρ0), g0 =[ α0/(1 − α0)]
1/(1−ρ0) and mO = pOπO is the
total expenditure on tokens given to others. The solution to the macro








where r = −ρ/(1 − ρ), g =[ α/(1 − α)]
1/(1−ρ) and q is a weighted relative
price of giving deﬁned by
q =
(pA/pS)+( pB/pS)[(α0/(1 − α0))(pB/pA)]
1/(ρ0−1)
h
α0 +( 1− α0)[(α0/(1 − α0))(pB/pA)]
ρ0/(ρ0−1)
i1/ρ0 .
This generates the following individual-level two-stage econometric spec-































n and  0t
n are assumed to be distributed normally with mean zero and
variance σ2
n and σ02
n respectively. Note that the demands (1) and (2) are
estimated as budget shares, which are bounded between zero and one, with
an i.i.d. error term. Using nonlinear tobit maximum likelihood estimation,
we ﬁrst generate estimates of ˆ g0
n and ˆ r0
n using (1) and use this to infer the
values of the underlying subutility parameters, ˆ α0
n and ˆ ρ0
n, and the elasticity
of social substitution ˆ σ0
n. Then, the estimated parameters for the subutility
function are employed in estimating the parameters ˆ gn and ˆ rn using (2),
which are then used to infer the values of the parameters of the macro
utility function ˆ αn and ˆ ρn and the elasticity of altruistic substitution ˆ σn.
Before proceeding to the estimations, we omit the eight subjects with a
CCEI score below 0.80 (ID 103, 106, 107, 109, 110, 119, 204 and 208) as their
choices are not suﬃciently consistent to be considered utility-generated. We
also screen subjects with readily identiﬁable preferences for whom the CES
function is not well deﬁned. These include the 24 subjects with uniformly
selﬁsh allocations (those with average psπs/m ≥ 0.95), as well as the two
pure utilitarians (ID 105 and 120) and one pure Rawlsian (ID 124). One ﬁnal
subject (ID 326) perfectly implemented utilitarian social preferences and
implemented utilitarian preferences for altruism with slight imperfections.
Throughout this section, we will also classify this subject as utilitarian. This
leaves a set of 29 subjects (44.6 percent) for whom we need to recover the
underlying distributional preferences by estimating the CES model.




n sorted according to ascending values of ˆ ρn. The additional columns list
the CCEI scores. We emphasize again that our estimations will be done
for each subject n separately. Throughout this section, whenever we list
the number and percentages of subjects with particular properties, we will
be considering the 33 subjects with consistent non-selﬁsh preferences. That
is, the 29 subjects listed in Table 1 plus the four subjects whose choices
correspond precisely to utilitarian or Rawlsian distributional preferences.
[Table 1 here]
6.3 Social Preferences
The estimated parameters for the subutility function wS(πO), α0 and ρ0,
reﬂect social preferences (i.e. other versus other). The coeﬃcient α0 ex-
presses the weight that self accords payouts to a particular other: α0
n > 1/2
(α0
n < 1/2) indicates that subject n is biased toward person A (B). Of the 33
subjects with non-selﬁsh consistent preferences, 24 subjects (72.7 percent)
16have 0.45 ≤ ˆ α0 ≤ 0.55, and this increases to a total of 31 subjects (93.9
percent) if we consider 0.4 ≤ ˆ α0 ≤ 0.6. We cannot reject the hypothesis that
ˆ α0
n =1 /2 for all but four subjects at the 95 percent signiﬁcance level. This
provides a strong support for the inference that subjects do not have any
bias towards a particular person, A or B. Thus, we conclude that others are
treated symmetrically by self, which is a natural result of the anonymity of
others.
Figure 8 presents the distribution of ˆ ρ0
n, which parameterizes attitudes
towards eﬃciency-equity tradeoﬀ concerning others, rounded to a single
decimal. Of the 33 subjects with consistent, non-selﬁsh preferences, 14
subjects (42.4 percent) have social preferences that are cleanly classiﬁable
through direct observation of their scatterplots, or through econometric es-
timation: ﬁve subjects (15.2 percent) have perfect substitutes social pref-
erences (ˆ ρ0 ≈ 1), three subjects (9.1 percent) exhibit Cobb-Douglas social
preferences (ˆ ρ0 ≈ 0), and six subjects (17.2 percent) exhibit extreme aver-
sion to inequality (low ˆ ρ0-values) or Leontief social preferences. Since others
are treated symmetrically by self, we conclude that both utilitarian and
Rawlsian social preferences are well represented among our subjects.
[Figure 8 here]
Moreover, there is considerably heterogeneity in subjects’ social prefer-
ences among those that cannot be cleanly categorized: 17 subjects (51.5
percent) have 0.1 ≤ ˆ ρ0 ≤ 0.9 so that the expenditure on tokens given to per-
son A as a fraction of total expenditure on others, pAˆ πA/mO,i n c r e a s e sw i t h
t h er e l a t i v ep r i c epB/pA; these subjects thus show a preference for increas-
ing the total payoﬀso fothers. On the other hand, only two subjects (6.1
percent) have negative values of ˆ ρ that are not ‘too low’ −0.9 ≤ ˆ ρ0 ≤− 0.1 so
that pAˆ πA/m0
O, decreases with the relative price pB/pA; these subjects thus
show aversion to inequality between others. Overall, we conclude that a
signiﬁcant majority of subjects are concerned with increasing the aggregate
payoﬀso fothers rather than reducing diﬀerences in payoﬀs between others.
6.4 Preferences for Altruism
T h ee s t i m a t e so ft h et w or e l e v a n tparameters for the macro function vS(πO,w S),
α and ρ,r e ﬂect preferences for altruism (i.e. self versus others). The coef-
ﬁcient α represents the relative weight on the payoﬀ for self and ρ parame-
terizes attitudes towards eﬃciency-equity tradeoﬀ between self and others.
As a preview, Figure 9 shows a scatterplot of ˆ an and ˆ ρn (with subjects ID
17124 and 306 excluded because they have very low ˆ ρ-values), and compares
the estimated parameters with the analogous parameters in the CES model
for the two-person study reported in FKM. Note that in both the three- and
two-person games there is considerable heterogeneity in both parameters,
ˆ an and ˆ ρn, and that their values are negatively correlated (r2 = −0.43 and
r2 = −0.35 respectively). Perhaps not surprisingly, ˆ an > 1/2 for all n in the
two-person case, whereas in the three-person case ˆ an > 1/3 for all n.
[Figure 9 here]
Of the 33 subjects with consistent, non-selﬁsh preferences, 8 subjects
(24.2 percent) have preferences for altruism that are cleanly classiﬁable
through econometric analysis (if not directly from the scatterplots of their
decisions): four subjects (12.1 percent) have perfect substitutes preferences
for altruism (ˆ ρ ≈ 1), three subjects (9.1 percent) exhibit Leontief prefer-
ences (low ˆ ρ-values) and one subject exhibited Cobb-Douglas preferences
(ˆ ρ ≈ 0). There are additionally many subjects with intermediate values of
ˆ ρ: 18 subjects (54.5 percent) have 0.1 ≤ ˆ ρ ≤ 0.9 so that the expenditure on
tokens kept as a fraction of total expenditure, psˆ πs/m, increases with the
weighted relative price of giving q; these subjects thus show a preference for
increasing total payoﬀso fself and others. The seven other subjects (21.2
percent) have negative values of ˆ ρ that are not ‘too low’ −0.9 ≤ ˆ ρ ≤− 0.1 so
that psˆ πs/m decreases with the price of giving q; these subjects thus show
a preference for reducing diﬀerences in payoﬀs between self and others.
Figure 10 presents the distribution of ˆ ρn for the 33 subjects with consistent,
non-selﬁsh preferences, rounded to a single decimal and and compares it
with the analogous distribution in the two-person experiment reported in
FKM. The distributions are very similar and skewed to the right so that,
as in FKM, our results lean overall toward a social welfare conception of
preferences for altruism.
[Figure 10 here]
6.5 Preferences for Altruism versus Social Preferences
While the comparisons we have so far drawn between the three- and two-
person experiments are based on diﬀerent subject pools, the primary in-
novation of our experimental design is that it allows for a within-subject
comparison of preferences for altruism and social preferences. Speciﬁcally,
we can make within-subject comparisons of the estimated CES parameter of
the macro utility function ˆ ρ (preferences for altruism) and the parameter of
18the subutility function ˆ ρ0 (social preferences). In other words, each subject’s
eﬃciency-equity tradeoﬀ for self versus other embodied in the ˆ ρ estimator
may be compared directly to her eﬃciency-equity tradeoﬀ between others
embodied in the the ˆ ρ0 estimator. Figure 11 shows a scatterplot of ˆ ρn and
ˆ ρ0
n. Subjects with very low values for ˆ ρn or ˆ ρ0
n (ID 114, 124, 201, 304, 306,
318, and 324) are omitted to facilitate presentation of the data.
[Figure 11 here]
The data are concentrated in the upper right quadrant (0 < ˆ ρn,ˆ ρ0
n ≤ 1).
Of the 33 subjects with consistent, non-selﬁsh preferences, 21 subjects (63.6
percent) have positive values for both ˆ ρn and ˆ ρ0
n,s ot h a tf o ram a j o r i t yo f
subjects, both preferences for altruism and social preferences emphasize in-
creasing aggregate payoﬀs rather than reducing diﬀerences in payoﬀs. Two
of the remaining subjects on the graph and six of the seven subjects omit-
ted from the graph because of low ˆ ρn or ˆ ρ0
n values are located in the lower
left quadrant (ˆ ρn,ˆ ρ0
n < 0). Hence, a total of eight subjects (24.2 percent)
emphasize reducing diﬀerence in payoﬀs for both altruistic and social pref-
erences.
Interestingly, four subjects exhibit opposite tradeoﬀs between eﬃciency
and equity in their altruistic and social preferences. Two subjects (ID 123
and 320), who fall in the lower right quadrant (0 < ˆ ρn ≤ 1 and ˆ ρ0
n < 0), show
a preference for increasing total payoﬀso fself and others while reducing
diﬀerences in payoﬀs between others. In contrast, two subjects (ID 114 who
is omitted from the graph because of a low ˆ ρn-value and ID 312) who fall in
the top left quadrant (ˆ ρn < 0 and 0 < ˆ ρ0
n ≤ 1) show a preference for reducing
diﬀerences in payoﬀs between self and others while increasing total payoﬀs
of others. Note, however, that in only two of these four cases both ˆ ρn and
ˆ ρ0
n are signiﬁcantly diﬀerent from zero.
Perhaps most interestingly, there is a strong similarity between the eﬃciency-
equity tradeoﬀs subjects make when allocating between self and others
and when allocating across others.S p e c i ﬁcally, for the subjects shown in
Figure 11, the correlation between ˆ ρn and ˆ ρ0
n is positive (r2 =0 .48). Ac-
cordingly, although we ﬁnd considerable heterogeneity of attitudes towards
the eﬃciency-equity tradeoﬀ across subjects, there is a strong association
between preferences for altruism and social preferences within subjects.
197C o n c l u s i o n
A new experimental design - employing graphical representations of three-
person dictator games - enables us systematically to distinguish preferences
for altruism experimentally from social preferences. Moreover, our exper-
imental method enables us to collect many observations per subject, and
we can therefore analyze both types of distributional preferences at the in-
dividual level. Most importantly, the broad range of budget sets that our
experiment employs provides a serious test of the ability of the theory, and
a structural econometric model based on the theory, to interpret the data.
In this way, we present the ﬁrst systematic experimental study of individual
social preferences and compare these preferences to individual preferences
for altruism.
We conclude by re-emphasizing that the strong correlation between the
equality-eﬃciency tradeoﬀs subjects make in their altruistic and social pref-
erences is anything but expected. Individuals behave diﬀerently when their
own payoﬀs are at stake than when they are not and there is therefore
no conceptual reason to expect that preferences concerning the tradeoﬀ be-
tween equality and eﬃciency should be stable over the two scenarios. Indeed
it might even seem intuitive to think that individuals who are plainly more
inclined to sacriﬁce eﬃciency to secure their own payoﬀs than to secure
the payoﬀs of other individuals will also be more inclined, for example, to
sacriﬁce eﬃciency to combat inequality that leaves them with less.
The strong correlation between our subjects’ altruistic and social pref-
erences concerning eﬃciency-equity tradeoﬀs suggests that this intuition is
mistaken, or at least captures only a modest eﬀect. Subjects’ special concern
for themselves seems not to distort impartiality with respect to eﬃciency-
equity tradeoﬀs nearly as much as it does with respect to the indexical
weights that they place on self versus others payoﬀs. And insofar as this is
so, it suggests that at least with respect to preferences concerning eﬃciency
versus equity, subjects actually act on the uniﬁed distributive principles that
fair-minded people, proceeding in the spirit of Harsanyi and Rawls, would
aspire to apply.
8 Experimental Instructions
Introduction This is an experiment in decision-making. Research founda-
tions have provided funds for conducting this research. Your payoﬀsw i l l
depend partly on your decisions and the decisions of the other participants
20and partly on chance. Please pay careful attention to the instructions as a
considerable amount of money is at stake.
T h ee n t i r ee x p e r i m e n ts h o u l db ec o m p l e t ew i t h i na nh o u ra n dah a l f .A t
the end of the experiment you will be paid privately. At this time, you will
receive $5 as a participation fee (simply for showing up on time). Details of
how you will make decisions and receive payments will be provided below.
During the experiment we will speak in terms of experimental tokens
instead of dollars. Your payoﬀs will be calculated in terms of tokens and
then translated at the end of the experiment into dollars at the following
rate: 4 Tokens = 1 Dollar.
A decision problem In this experiment, you will participate in 50
independent decision problems that share a common form. This section
describes in detail the process that will be repeated in all decision problems
and the computer program that you will use to make your decisions.
In each decision problem you will be asked to allocate tokens between
yourself (Hold) and two other persons, A (Pass A)a n dB (Pass B)w h ow i l l
be chosen at random from the group of participants in the experiment. The
other persons will not be told of your identity. Note that the persons will
be chosen at around in each problem. For each allocation, you and the two
other persons will each receive tokens.
Each choice will involve choosing a point on a three-dimensional graph
representing possible token allocations, Hold / Pass A /P a s sB.I n e a c h
choice, you may choose any combination of Hold / Pass A /P a s sB that is
on the plane that is shaded in gray. Examples of planes that you might face
appear in Attachment 1.
[Attachment 1 here]
Each decision problem will start by having the computer select such a
plane randomly from the set of planes that intersect with at least one of the
axes (Hold-axis, Pass A-axis or Pass B-axis) at 50 tokens or more but with
no intercept exceeding 100 tokens. The planes selected for you in diﬀerent
decision problems are independent of each other and independent of the
planes selected for any of the other participants in their decision problems.
For example, as illustrated in Attachment 2, choice 1 represents an allo-
cation in which you hold approximately 20 tokens (Hold), pass 40 tokens to
person A (Pass A) and 10 tokens to person B (Pass B). Thus, if you choose
this allocation, you will receive 20 tokens, the participant with whom you
are matched as person A in that round will receive 40 tokens and the par-
ticipant with whom you are matched as person B in that round will receive
2110 tokens. Another possible allocation is choice 2, in which you receive ap-
proximately 30 tokens (Hold), the participant with whom you are matched
as person A receives 10 tokens (Pass A) and the participant with whom you
are matched as person B receives 20 tokens (Pass B).
[Attachment 2 here]
To choose an allocation, use the mouse to move the pointer on the com-
puter screen to the allocation that you desire. On the right hand side of the
program dialog window, you will be informed of the exact allocation that
the pointer is located. When you are ready to make your decision, left-click
to enter your chosen allocation. After that, conﬁrm your decision by clicking
on the Submit button. Note that you can choose only Hold / Pass A /P a s s
B combinations that are on the gray plane. To move on to the next round,
press the OK button. The computer program dialog window is shown in
Attachment 3.
[Attachment 3 here]
N e x t ,y o uw i l lb ea s k e dt om a k ea na l l o c a t i o ni na n o t h e ri n d e p e n d e n t
decision problem. This process will be repeated until all 50 rounds are
completed. At the end of the last round, you will be informed the experiment
has ended.
Earnings Your payoﬀs are determined as follows. At the end of the
experiment, the computer will randomly select one decision round (that is,
1 out of 50) from each participant to carry out. That participant will then
receive the tokens that she allocated to Hold in this round, the participant
with whom she was matched as person A will receive the tokens that she
allocated to Pass A and the participant with whom she was matched as
person B will receive the tokens that she allocated to Pass B. The round
selected depends solely upon chance. For each participant, it is equally likely
that any round will be chosen.
Each participant will therefore receive three groups of tokens, one based
on her own decision to hold tokens, one based on the decision of another
random participant to pass tokens to her as person A and one based on the
decision of another random participant to pass tokens to her as person B.
The computer will ensure that the same two participants are not matched
more than once.
The round selected, your choice and your payment will be shown in the
large window that appears at the center of the program dialog window. At
22the end of the experiment, the tokens will be converted into money. Each
token will be worth 0.25 Dollars. Your ﬁnal earnings in the experiment will
be your earnings in the round selected plus the $5 show-up fee. You will
receive your payment as you leave the experiment.
Rules Your participation in the experiment and any information about
your payoﬀs will be kept strictly conﬁdential. Your payment-receipt and
participant form are the only places in which your name and social security
number are recorded.
You will never be asked to reveal your identity to anyone during the
course of the experiment. Neither the experimenters nor the other partici-
pants will be able to link you to any of your decisions. In order to keep your
decisions private, please do not reveal your choices to any other participant.
Please do not talk with anyone during the experiment. We ask everyone
to remain silent until the end of the last round. If there are no further
q u e s t i o n s ,y o ua r er e a d yt os t a r t . A ni n s t r u c t o rw i l la p p r o a c hy o u rd e s k
and activate your program.
9 Appendix
To better understand Afriat’s (1972) Critical Cost Eﬃciency Index (CCEI),
it is instructive to describe the basic idea underlying the algorithm. Consider
a directed graph G with a set of nodes
V = {1,...,n}
and set of edges
E = ∪T
t=1{tj : ptπt ≥ ptπs}.
That is, the graph is a pair G =( V,E) of sets satisfying E ⊆ [V ]2 with
nodes representing individual decisions and edges representing directly re-
vealed preferred relations. Note that the edges need not be symmetric: the
existence of an edge directed from t to s does not imply the existence of an
edge from s to t (in fact, this would imply a GARP violation if one of the
inequalities were strict).
For any nodes t and s,a nt − s path is a ﬁnite sequence t1,...,t K such
that t1 = t, tK = s and pkπk ≥ pkπk+1 for k =1 ,...,K− 1 (i.e. a sequence
of nodes t1,...,t K linked by E). Note that a path represents a revealed
preferred relation in the data (i.e. πt is revealed preferred to πs if and only
if there exists an t − s path). A cyclic sequence of nodes that creates an
t − t path called a cycle. The length of a cycle is its number of edges, and
23a cycle of length k is called a k-cycle. It follows directly from the deﬁnition
that if G contains a cycle with at least one strict inequality, then we have
a violation of GARP. The number of cycles in G is the number of GARP
violations.
The CCEI measures the amount by which each budget constraint must
be relaxed in order to remove all violations of GARP. Let (et) be a vector
of numbers with 0 ≤ et ≤ 1.D e ﬁne G0 to be a spanning subgraph of G (i.e.
G0 =( V 0,E0) with V 0 = V and E0 ⊆ E)w i t h
E0 = ∪T
t=1{ij : etptπt ≤ ptπs}.
Then the CCEI is the largest number et such that the subgraph G0 does not
contain any cycle, with at least one of the inequalities holding strictly.
References
[1] Afriat, S. (1972) “Eﬃciency Estimates of Production Functions.” In-
ternational Economic Review, 8, pp. 568-598.
[2] Andreoni, J. and W. Harbaugh (2005) “Power Indicies for Revealed
Preference Tests.” Mimo.
[3] Andreoni, J. and J. Miller (2002) “Giving According to GARP: An Ex-
perimental Test of the Consistency of Preferences for Altruism.” Econo-
metrica, 70, pp. 737-753.
[4] Becker, G. (1962) “Irrational Behavior in Economic Theory,” Journal
of Political Economy, 70, pp. 1-13.
[5] Bolton, G. (1991) “A Comparative Model of Bargaining: Theory and
Evidence.” American Economic review, 81, pp. 1096-1136.
[6] Bolton, G. and A. Ockenfels (1998) “Strategy and Equity: An ERC-
Analysis of the Gueth-van Damme Game.” Journal of Mathematical
Psychology, 42, pp. 215-226.
[7] Bolton, G. and A. Ockenfels (2000) “ERC: A Theory of Equity, Reci-
procity, and Competition.” American Economic Review, 90, pp. 166-
193.
[8] Bronars, S. (1987) “The power of nonparametric tests of preference
maximization.” Econometrica, 55, pp. 693-698.
24[9] Camerer, C. (2003) “Behavioral Game Theory: Experiments in Strate-
gic Interaction.” Princeton University Press.
[10] Charness, G. and M. Rabin (2002) “Understanding Social Preferences
with Simple Tests.” Quarterly Journal of Economics, 117, pp. 817-869.
[11] Fehr, E. and K. Schmidt (1999) “A Theory of Fairness, Competition
and Co-operation.” Quarterly Journal of Economics, 114, pp. 817-868.
[12] Fisman, R., S. Kariv and D. Markovits (2005) “Distinguishing Social
Preferences from Preferences for Altruism.” Mimo.
[13] Karni, E. and Z. Safara (2002a) “Individual Sense of Justice: A Utility
Representation.” Econometrica, 70, pp. 263—284.
[14] Levine, D. (1998) “Modeling Altruism and Spitefulness in Experi-
ments.” Review of Economic Dynamics, 1, pp. 593-622.
[15] Loewenstein, G., L. Thompson and M. Bazerman (1989) “Social utility
and decision making in interpersonal contexts.” Journal of Personality
and Social Psychology, 57(3), pp. 426-441.
[16] Rabin, M. (1993) “Incorporating Fairness into Game Theory and Eco-
nomics.” American Economic Review, 83, pp. 1281-1302.
[17] Varian, H. (1981) “The Nonparametric Approach to Demand Analysis.”
Econometrica, 50, pp. 945-972.
[18] Varian, H. (1983) “Non-Parametric Tests of Consumer Behaviour.” Re-
view of Economic Studies, 50, pp. 99-110.
25ID ρ sd (ρ) α sd (α) σρ ' sd (ρ') α' sd (α') σ' CCEI
102 0.097 0.070 0.405 0.013 0.093 0.121 0.077 0.531 0.017 0.134 0.982
103 0.482 0.118 0.476 0.045 0.412 0.572 0.110 0.504 0.042 0.438 0.699
114 -2.336 0.165 0.999 0.011 0.116 0.544 0.066 0.514 0.020 0.224 0.989
117 0.375 0.076 0.472 0.023 0.198 0.655 0.055 0.537 0.017 0.255 0.848
118 0.576 0.043 0.537 0.022 0.173 0.247 0.242 0.476 0.059 0.407 0.928
122 0.676 0.049 0.423 0.017 0.243 0.562 0.057 0.497 0.019 0.241 0.862
123 0.174 0.066 0.525 0.022 0.113 -0.079 0.095 0.503 0.018 0.118 0.985
125 0.205 0.088 0.875 0.033 0.069 0.400 0.149 0.426 0.043 0.320 0.972
201 -0.338 0.083 0.914 0.015 0.088 -10.891 21.192 0.607 0.289 0.136 0.933
203 0.795 0.040 0.500 0.021 0.299 0.889 0.218 0.442 0.061 0.397 0.906
205 0.395 0.064 0.553 0.030 0.178 0.427 0.088 0.518 0.023 0.241 0.902
206 -0.461 0.306 0.602 0.068 0.173 -0.055 0.160 0.462 0.026 0.174 0.894
210 0.534 0.059 0.384 0.015 0.173 0.341 0.043 0.510 0.012 0.121 0.969
212 0.349 0.067 0.504 0.023 0.132 0.626 0.025 0.504 0.008 0.117 0.949
213 -0.425 0.228 0.519 0.046 0.135 -0.269 0.200 0.563 0.037 0.198 0.878
302 0.133 0.082 0.403 0.017 0.125 0.173 0.054 0.485 0.013 0.110 0.886
303 0.990 0.000 0.688 0.004 0.135 0.926 0.086 0.453 0.043 0.309 0.989
304 -0.698 0.292 0.678 0.060 0.097 -9.359 3.808 0.612 0.062 0.031 0.946
306 -20.243 2.833 1.000 0.026 0.132 -5.123 2.075 0.521 0.061 0.050 0.995
310 0.312 0.069 0.462 0.017 0.129 0.341 0.047 0.521 0.012 0.123 0.969
312 -0.282 0.264 0.335 0.029 0.161 0.099 0.120 0.496 0.026 0.206 0.824
313 0.304 0.067 0.861 0.030 0.049 0.247 0.187 0.564 0.045 0.234 0.971
314 0.114 0.137 0.770 0.057 0.113 0.452 0.045 0.503 0.015 0.165 0.958
318 -0.295 0.202 0.553 0.042 0.143 -1.714 0.419 0.522 0.029 0.071 0.932
319 0.642 0.049 0.636 0.023 0.159 0.421 0.160 0.415 0.042 0.263 0.864
320 0.481 0.075 0.408 0.021 0.208 -0.364 0.359 0.434 0.044 0.220 0.884
321 0.646 0.063 0.381 0.022 0.300 0.646 0.054 0.497 0.019 0.273 0.837
324 -0.914 0.269 0.607 0.048 0.082 -2.390 0.703 0.593 0.039 0.068 0.926
325 0.581 0.041 0.742 0.016 0.076 0.978 0.000 0.502 0.000 0.019 0.976
Macro utility function Sub utility function
Table 1. Results of individual-level estimation
In addition, three subjects (ID 105, 120, 326) displayed utilitarian distributional preferences and one subject (ID 124) made
nearly equal allocations indicating Rawlsian distributional preferences (parameters cannot be estimated for these subjects).Figure 1. An example of a three-dimensional budget set 
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) , , ( B A S π π π π =  Figure 2A. Decision-level distribution of expenditure on tokens given to   others 












































































































Three-person Two-personFigure 3. The distribution of the expenditure on tokens given to  others a fraction of total expenditure 





















































Three-person Two-personFigure 4. Decision-level distribution of expenditure on tokens given to person   A 

































Steep Intermediate FlatFigure 5. Distribution of expenditure on tokens given to person  A 





















































sFigure 6. The distributions of GARP violations
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